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Which of these is NOT a form of direct drug-drug interaction? 


Corect 


Select one: 


Flag question 


(enms Competitive inhibition * 


Non-competitive inhibition * 
Allosteric Activation * 


Grapefruit v 
SERE Rose Wang (ID:113212) this answer is correct. Inhibiting a cytochrome with 
inhibition grapefruit intake slows the metabolism of a drug, increasing its half-life and Cp. 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics and Biopharmacokinetics 

LEARNING OBJECTIVE: 

To identify the differences between direct and indirect drug-drug interactions. 
BACKGROUND: 


A drug interaction is a reaction that occurs between two or more drugs, between a drug and food, or 
between a drug and a disease. A drug interaction can potentially make a drug less effective, increase the 
action of a drug, or cause unwanted adverse effects. There are several different types of interactions. 
Additional interactions are drug-drug interactions where the net effect of the two drugs is equal to the sum 
of the effects of the individual drugs. Potentiation is a drug-drug interaction where the net effect of using 
two drugs is greater than the sum of the individual drugs. Antagonism is a drug-drug interaction that 
decreases the effect of the therapeutic drug when administering another drug. This causes the net effect to 
be less than the effect of one drug. Competitive inhibition is when a drug prevents the effect of another drug 
by blocking the active site. This is a form of direct drug-drug interaction. 

Non-competitive inhibition is when a drug prevents the effect of another drug by preventing it from binding 
to the active site by actions such as changing the conformation of the protein. This is a form of direct drug- 
drug interaction. Allosteric activation is when a drug overexcites the function of a drug by changing the 
receptor to fit the drug better. This is a form of direct drug-drug interaction, Receptor overexpression is when 
a drug amplifies another drug's effects by increasing the number of receptors available to be bound. This is a 
form of direct drug-drug interaction. Grapetruit has been shown to inhibit cytochrome P450. This reduces the 
clearance of a drug and increases its levels compared to the baseline metabolism. 

RATIONALE: 

Correct Answer: 


(Option #4): Inhibiting a cytochrome with grapefruit intake slows the metabolism of a drug, increasing its 
half-life and Cp. 


Incorrect Answers: 


(Option #1): Competitive inhibition is when a drug prevents the effect of another drug by blocking the active 
site. This is a form of direct drug-drug interaction. 

(Option #2): Non-competitive inhibition is when a drug prevents the effect of another drug by preventing it 
from binding to the active site by actions such as changing the conformation of the protein. This is a form of 
direct drug-drug interaction. 

(Option #3): Allosteric activation is when a drug overexcites the function of a drug by changing the receptor 
to fit the drug better. This is a form of direct drug-drug interaction 


TAKEAWAY/KEY POINTS: 


Competitive inhibition, non-competitive inhibition, allosteric activation, and receptor overexpression are all 
examples of direct drug-drug interactions. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics, Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: Grapefruit cytochrome inhibition 


Question 2 Which of these is NOT a form of indirect drug-drug interaction? 
m2775 


Corect 


Select one: 


Inhibition of organic anion transporter (OAT) * 
Cytochrome activation % 


Displacement of bound proteins * 


Question 3 


10:3776 


Corect 


Competitive ¥ P 
inhibition Rose Wang (ID:113212) this answer is correct. Competitive inhibition is when a 


drug prevents the effect of another drug by blocking the active site. This is a form of 
direct drug-drug interaction, 


Marks for this submission: 1.0/1.0 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the differences between direct and indirect drug-drug interactions. 
BACKGROUND: 


A drug interaction is a reaction that occurs between two or more drugs, between a drug and food, or 
between a drug and a disease. A drug interaction can potentially make a drug less effective, increase the 
action of a drug, or cause unwanted adverse effects. There are several different types of interactions. An 
addition interaction is a drug-drug interaction where the net effect of the two drugs is equal to the sum of 
the effects of the individual drugs. Potentiation is a drug-drug interaction where the net effect of using two 
drugs is greater than the sum of the individual drugs. Antagonism is a drug-drug interaction that decreases 
the effect of the therapeutic drug when administering another drug. This causes the net effect to be less than 
the effect of one drug. 


Direct drug-drug interactions occur when one medication directly interacts with another medication. 
Competitive inhibition is when a drug prevents the effect of another drug by blocking the active site. Non- 
competitive inhibition is when a drug prevents the effect of another drug by preventing it from binding to 
the active site by actions such as changing the conformation of the protein. Allosteric activation is when a 
drug overexcites the function of a drug by changing the receptor to fit the drug better. Receptor 
overexpression is when a drug amplifies another drug's effects by increasing the number of receptors 
available to be bound. 


Indirect drug-drug interaction occurs when one medication alters a body mechanism that affects the other 
medication. Inhibition of the organic anion transporter (OAT) can affect the Cp of a drug by slowing 
absorption or secretion. Inhibition of gastric enzymes can increase plasma concentration by slowing 
destruction in the Gl tract. Exciting a cytochrome accelerates the metabolism of a drug and decreases its half- 
life. Inhibition of cytochrome has the opposite effect and slows drug metabolism, potentially causing toxic 
effects. Displacement of bound proteins is also an indirect interaction and can lead to an increase in Cp of the 
removed drug. 


RATIONALE: 
Correct Answer: 


(Option #4): Competitive inhibition is when a drug prevents the effect of another drug by blocking the active 
site. This is a form of direct drug-drug interaction. 


Incorrect Answers: 


(Option #1): Inhibition of OAT can affect the Cp of a drug by slowing absorption or slowing secretion, which 
is an indirect drug-drug interaction 

(Option #2): Activation of a cytochrome accelerates the metabolism of a drug, decreasing its ¥ life and Cp, 
which is an indirect drug-drug interaction. 

(Option #3): Displacement of bound proteins can lead to an increase in Cp of the removed drug and is an 
indirect drug-drug interaction. 


TAKEAWAY/KEY POINTS: 


Competitive inhibition, non-competitive inhibition, allosteric activation, and receptor overexpression are all 
examples of direct drug-drug interactions. Inhibiting a cytochrome, cytochrome activation, inhibition of 
gastric enzymes, displacement of bound proteins, and inhibition of OAT are all forms of indirect drug-drug 
interaction. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: Competitive inhibition 


What is the most common plasma protein? 


Select one: 
Albumin Y 
Rose Wang (ID:113212) this answer is correct. Albumin is the most common plasma 
protein with over 50% of proteins being albumin. 
Glycoprotein * 
Lipoprotein * 
Thyroxine Binding Protein % 


Correct 
Marks for this submission: 1.0/1.0. 


TOPIC: Pharmacokinetics 
LEARNING OBJECTIVE: 
To identify the most common plasma protein. 


BACKGROUND: 


Question 4 
10:3777 


Corect 


Send Feet 


Albumin is the most abundant serum protein and is manufactured by the liver and tiny amounts are secreted 
in the urine by the kidneys, Albumin is essential as a binding protein, allowing hydrophobic fatty acids and 
steroid hormones to be transported in the watery blood. Prealbumin, one of the primary proteins in 
circulation, indicates acute changes in nutritional status and is useful for monitoring total parenteral nutrition. 
Albumin is important for intravascular osmotic pressure and contributes approximately 80% to serum colloid 
osmotic pressure, and affects total calcium levels. 


Hemoglobin is a large molecule in erythrocytes that function is to bind and transport oxygen. Each 
hemoglobin molecule has four globin proteins which are bound to a red pigment called heme. Fach heme 
molecule contains an iron ion and its that iron ion that can bind one oxygen molecule. Every erythrocyte can 
have up to 300 million hemoglobin molecules and can carry up to 1.2 billion oxygen molecules. When 
‘oxygen binds to hemoglobin it's referred to as oxyhemoglobin and is bright red. As the oxyhemoglobin 
travels through the body it releases its oxygen molecules and becomes deoxyhemogiobin. Low hemoglobin 
levels are associated with a variety of diseases including anemia. 


Lipoproteins are an assembly used to transport hydrophobic lipids molecules in blood plasma and other 
extracellular proteins, Examples of lipoproteins include HDL, LDL, IDL, VLDL, and chylomicrons. Glycoproteins 
are proteins that contain oligosaccharide chains attached to amino acids. They are common in plasma and 
are used to transport proteins. Thyroxine Binding Protein binds to the T4 and T3 molecules and transports 
them in the blood. 


RATIONALE: 

Correct Answer: 

(Option #1): Albumin is the most common plasma protein with over 50% of proteins being albumin. 
Incorrect Answers: 


(Option #2): Glycoproteins and Lipoproteins are common binding sites for basic drugs, but it is not the most 
common plasma protein. 

(Option #3): Glycoproteins and Lipoproteins are common binding sites for basic drugs, but itis not the most 
common plasma protein. 

(Option #4): Thyroxine Binding Protein binds to the 14 and 13 molecules and is one of the less common 
plasma proteins. 


TAKEAWAY/KEY POINTS: 


Albumin is the most common plasma protein with over 50% of proteins being albumin. Other common 
plasma proteins include glycoproteins, lipoproteins, and hemoglobin. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters Kluwer- 
Lippincott William & Wilkins. 


The correct answer is: Albumin 


The one-compartment model differs from the two-compartment model where: 


Select one: 
Only the drug is eliminated in the one-compartment model whereas drugs and metabolites are & 
eliminated in the two-compartment model 


Drug distribution is instantaneous Y x 
threndiBout he hodyiin aane- Rose Wang (ID:113212) this answer is correct. The one- 


earme modal compartment model only has one compartment so drug 
distribution has to be instantaneous. 


Compartment 1 in a one-compartment model consists of blood plasma, tissues and drugs, whereas 3% 
in a two-compartment model, it consists of tissues and drug 


Drug elimination always occurs faster in a one-compartment model X 


Maris for this submission: 1.0/1.0. 


TOPIC: Pharmacokinetics 
LEARNING OBJECTIVE: 


To identify the differences between the one-compartment model and the two-compartment model. 
BACKGROUND: 


In a one-compartment model, drugs can enter or leave the body and the entire body acts as a single, 
uniform compartment. The drug is assumed to undergo rapid equilibrium with extravascular tissues such that 
they are distributed evenly. As such the one-compartment model is only concerned with the k, rate of 
absorption, and kay, the rate of elimination. 


In a two-compartment model, medications that are administered are distributed into a central compartment 
and a second peripheral compartment. It divides the body into homogenous areas, each with a separate rate 
of distribution. The central compartment is usually blood and well-perfused organs (liver, kidney, etc.) and 
the secondary compartment is poorly perfused tissues (muscles, fat, lean tissue). The central compartment is 
where elimination occurs and is in equilibrium with the peripheral compartment. The slow phase of the 
multicompartment model, which is the equilibrium between the central and peripheral compartments, is 
limited by the transfer rate from the peripheral compartment to the primary compartment. 


RATIONALE: 
Correct Answer: 


(Option #2): One compartment model only has one compartment so drug distribution has to be 
instantaneous. 


Incorrect Answers: 


(Option #1): Drugs and metabolites are eliminated in both models. 


Question 5 


1D: 378 


Corect 


Fag question 


Question 6 
10:3779 


Corect 


(Option #3): Compartment 1 in the two-compartment model consists of blood + drug. 
(Option #4): The number of compartments should not influence the rate of elimination of a drug. 


TAKEAWAY/KEY POINTS: 


In a one-compartment model, drugs can enter or leave the body and the entire body acts as a single, 
uniform compartment. As such drug distribution is instantaneous. In a two-compartment model, medications 
that are administered are distributed into a central compartment and a second peripheral compartment. It 
divides the body into homogenous areas, each with a separate rate of distribution. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters Kluwer- 
Lippincott William & Wilkins. 


The correct answer is: Drug distribution is instantaneous throughout the body in a one-compartment model 


Absorption rate of a drug depends on all of these factors, EXCEPT: 


Select one: 
Route of administration % 
Solubility % 
The pK; of the drug and the pH of the body % 


Rate of elimination Y 
MEAT Rose Wang (ID:113212) this answer is correct. The rate of elimination of a 


drug has no relation to its absorption rate. 


Maris for this submission 1.0/1.0. 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the factors that are related to drug absorption. 
BACKGROUND: 


Drug absorption is the movement of a drug from the site of administration to the bloodstream. Various 
factors can affect the absorption rate and quantity of a specific drug. Factors related to the drug include lipid 
water solubility, molecular size, particle size, degree of ionization, physical forms, chemical nature, dosage 
forms, formulation, and concentration. Factors affecting absorption that are related to the body include the 
area of absorptive surface, vascularity, pH, presence of other substances, GI motility, the functional integrity 
of the absorptive surface, and diseases. 


RATIONALE: 

Correct Answer: 

(Option #4): The rate of elimination of a drug has no relation to its absorption rate. 
Incorrect Answers: 


(Option #1): Route of administration will influence where the drug is absorbed and the amount of time 
required to reach the site of absorption. 

(Option #2): Size and solubility influence where the drug can pass through to be absorbed. 

(Option #3): pK, and pH influence whether the drug is in its ionized or non-ionized state, which further 
influences its absorption. 


TAKEAWAY/KEY POINTS: 


Factors affecting absorption that are related to the body include the area of absorptive surface, vascularity, 
pH, presence of other substances, GI motility, the functional integrity of the absorptive surface, and diseases. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: Rate of elimination of the drug 


How are passive diffusion and active transport different? 


Select one: 
Passive diffusion does not require energy and transports molecules from low to high concentration % 
Passive diffusion requires energy and transports molecules from high to low concentration % 


Active transport requires energy and Y 
transports molecules from low to 
high concentration 


Rose Wang (ID:113212) this answer is correct. Active 
diffusion requires energy and transports molecules from 
low to high concentrations. 


Active transport does not require energy and transports molecules from high to low concentration % 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 


Question 7 
1D: 3780 


Corect 


LEARNING OBJECTIVE: 
To identify the difference between active and passive diffusion. 
BACKGROUND: 


Diffusion is the net movement of anything from a region of higher concentration to a region of lower 
concentration. Diffusion is driven by a gradient in concentration. Passive diffusion does not require energy 
and transports molecules from high to low concentrations. Passive diffusion involves simple and facilitated 
diffusion. Simple diffusion has molecules that move down their gradients. Facilitated diffusion is the diffusion 
that is facilitated by membrane transport channels. Active diffusion requires energy in the form of ATP and 
transports molecules in the reverse direction, from low to high concentration. 


RATIONALE: 
Correct Answer: 

(Option #3): Active diffusion requires energy and transports molecules from low to high concentration. 
Incorrect Answers: 


(Option #1, 2): Passive diffusion does not require energy and transports molecules from high to low 
concentration. 
(Option #4): Active diffusion requires energy and transports molecules from low to high concentration. 


TAKEAWAY/KEY POINTS: 


Active diffusion requires energy to transport molecules from low to high concentrations. Passive diffusion 
does not require energy and transports molecules from high to low concentrations. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics, Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: Active transport requires energy and transports molecules from low to high 
concentration 


Which route of administration is most affected by the first-pass effect? 


Select one: 
Intravenous 
Topical * 
Sublingual X 


Oral ¥ 
Rose Wang (ID:113212) this answer is correct. An oral drug must pass through the GI tract, 


especially through the intestines, which leads to the absorption. 


Maris for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify what route of administration is most affected by the first-pass effect. 
BACKGROUN 


First-pass elimination is a phenomenon of hepatic drug metabolism whereby the concentration of a drug is 
greatly reduced before it reaches systemic circulation. 


First-pass elimination involves the following steps: 
1. Passes from the gut wall into the portal circulation 
2, Portal blood transports the drug to the liver 
3, The drug may then pass into the systemic circulation 
4, Drug metabolism may occur in the intestinal wall or blood 
5, Extensive metabolism may occur in the liver 
6. Live may excrete drugs into the bile 


7. Overall drug concentration reduced 


An oral drug must pass through the Gl (gastrointestinal) tract, especially through the intestines, causing them 
to be heavily affected by the first-pass effect. Topical drugs, sublingual drugs, intramuscular drugs, and IV 
drugs generally bypass the G tract and are not affected by the first-pass effect. 


RATIONALE: 

Correct Answer: 

(Option #4): An oral drug must pass through the Gl tract, especially through the intestines, which leads to 
absorption. 

Incorrect Answers: 

(Option #1): IV administration bypasses the Gl (gastrointestinal) tract and is not affected by the first-pass 
effect. 

(Option #2): Topical drugs are absorbed directly into the bloodstream via the skin and are not affected by 
the first-pass effect. 


(Option #3): Sublingual drugs are absorbed via the Gl tract, but the majority are absorbed into the 
bloodstream in the mouth, and thus are not affected by the First-Pass effect which acts mostly in the 


Question 8 
1D:3781 


Incorrect 


Fag question 


Question 9 
ID: 3782 


Corect 


send Feedback 


intestines. 
TAKEAWAY/KEY POINTS: 


An oral drug must pass through the GI tract, especially through the intestines, causing them to be heavily 
affected by the first-pass effect. Topical drugs, sublingual drugs, intramuscular drugs, and IV drugs generally 
bypass the G tract and are not affected by the first-pass effect. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters Kluwer- 
Lippincott William & Wilkins. 


The correct answer is: Oral 


All of the following affect drug distribution, EXCEPT: 


Select one: 


Membrane permeability ¥ 
Lipid solubility % 


Dru x 
KERIA Rose Wang (ID:113212) this answer is incorrect. Other drugs can interact and 


change the properties of the administered drug, which will affect where itwill be 
distributed in the body. 


Rate of absorption ¥ 


Maris for this submission: 0.0/1.0 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the different factors that affect drug distribution. 
BACKGROUND: 


There are several factors that affect drug distribution. Membrane permeability affects whether a drug can 
pass through a membrane or not. If a membrane is permeable or allows drug molecules through channels in 
the phospholipid membrane, then the drug is able to be distributed. Solubility also affects drug distribution. 
If a drug is lipid-soluble then it is able to pass cell membranes. Other drugs can interact and change the 
properties of the administered drug, which will affect where it will be distributed in the body. A water-soluble 
drug bound to a plasma protein will be able to diffuse into cells whereas an unbound water-soluble drug will 
not. The rate of absorption, however, is not related to where the drug is distributed. 


RATIONALE: 

Correct Answer: 

(Option #4): The rate of absorption is not related to where the drug is distributed 
Incorrect Answers: 


(Option #1): Membrane permeability will affect whether the drug can pass through. If it is permeable, the 
drug can be distributed 

(Option #2): If it is lipid-soluble, it is able to pass through cell membranes and he distributed to those cells 
(Option #3): Other drugs can interact and change the properties of the administered drug, which will affect 
where it will be distributed in the body 


TAKEAWAY/KEY POINTS: 


Drug distribution is affected by membrane permeability, solubility, and drug interactions. The rate of 
absorption does not affect distribution. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters Kluwer- 
Lippincott William & Wilkins 


The correct answer is: Rate of absorption 


Which of the following is NOT a main reaction of biotransformation? 


Select one: 
Combustion ~ 


Rose Wang (ID: 113212) this answer is correct. Combustion is not a reaction that 
occurs during drug metabolism 


Oxidation X 
Reduction * 
Hydrolysis % 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 
LEARNING OBJECTIVE: 


Question 10 
1D: 3783 


10 iaenunty tne tour main reactions tnat occur auring arug metapousm. 
BACKGROUND: 


Bioactivation is the process in which inactive drugs or toxins are activated when metabolized by the body. 
This usually occurs when phase | enzymes, such as cytochrome P450, modify the parent drug or toxin and 
causes a chemical change that activates the xenobiotic. In the case of drugs, the parent is referred to as a 
prodrug and must be activated to produce their therapeutic effects. Bioactivation can also result in producing 
metabolites that are either less effective than the parent drug or toxin, or potentially more toxic and reactive 
than the initial xenobiotic. Bioactivation reactions are similar to those of phase | inactivation such as redox 
reactions. 


Xenobiotic metabolism is the metabolic pathway used to modify the structures and metabolize drugs and 
poisons, The vast majority of these pathways occur in the liver, however, most tissues are able to metabolize 
drugs and toxins to some effect. The metabolism of xenobiotics is often subdivided into three phases: 
modification, conjugation, and excretion. 


© Phase | - Modification: A variety of enzymes are used to introduce reactive and polar groups into the 
substrate. Modification reactions can involve oxidation, reduction, and hydrolysis. The most common 
modification is catalyzed by cytochrome P-450 and is the hydroxylation of oxygen into a non- 
activated hydrocarbon. 


Phase Il - Conjugation: The activated metabolites from phase I are then conjugated with a charged 
species. The charged species can be sulphate, glycine, glucuronic acid, or glutathione. These 
conjugated metabolites have higher molecular weights that are less active. 


Phase Ill - Excretion: Following phase Il, the conjugated metabolites can be further modified. They are 
then excreted, with the conjugated groups acting as affinity tags for membrane transporters. The 
metabolites are actively transported out of the cell and into the extracellular medium. In the liver, the 
metabolites are excreted into the bile and placed into the small intestine where they are excreted or 
potentially reabsorbed. They can also be excreted into the blood and carried to the kidney to be 
excreted in the urine. 


RATIONALE: 
Correct Answer: 

(Option #1): Combustion is not a reaction that occurs during drug metabolism. 
Incorrect Answers: 


(Option #2): Oxidation is one of the 4 main reactions. It is the addition of oxygen or the removal of 
hydrogen. 
(Option #3): Reduction is one of the 4 main reactions. It is the addition of hydrogen or the removal of 


oxygen 
(Option #4): Hydrolysis is one of the 4 main reactions. It is the addition of water to break down the 
molecule 


TAKEAWAY/KEY POINTS: 


The four main biotransformation reactions are oxidation, reduction, hydrolysis, and conjugation. Combustion 
is not a reaction that occurs during drug metabolism 


REFERENCE: 


[1] Franklin, M. R. and Yost, G. S. Biotransformation: A Balance between Bioactivation and Detoxification, in 
Principles of Toxicology: Environmental and Industrial Applications, Second Edition, John Wiley & Sons, Inc., 
Hoboken, NJ, USA. Top of Form. 


The correct answer is: Combustion 


Which of the following is the correct order of processes that take place during renal drug clearance? 


Select one: 
Filtration, reabsorption, excretion, secretion % 


Filtration, reabsorption, -¥ 


seadeid nigh Rose Wang (ID:113212) this answer is correct. This is the most 


common order of processes in the kidneys. 


Secretion, reabsorption, filtration, excretion * 


Secretion, filtration, reabsorption, excretion % 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the correct steps taken by the kidneys to filter drugs out of the blood. 
BACKGROUND: 


The drug clearance rate is the pharmacokinetic measurement of the volume of plasma from which a 
substance is removed per unit time. Clearance is usually measured in L/hour or mL/min. Drugs are cleared by 
various organs including the kidneys, liver, lungs, etc. The two primary clearance methods are renal clearance 
and hepatic clearance. Factors affecting renal clearance include drug solubility, renal disease, filtration rate, 
unbound drug concentration, carrier saturate, and blood flow. Hepatic clearance is affected by hepatic health 
and the extent of plasma protein-bound drug. 


Renal clearance commonly follows the following process: filtration, reabsorption, secretion, and excretion. 
Filtration takes place in the renal corpuscle and is where cells and large proteins are retained while small 
molecules are filtered from the blood to make an ultrafiltrate that eventually becomes urine. Reabsorption is 


trademar 


of the Pharmacy Examining Board of Canada (PERI 


where molecules trom the ultratiltrate are transported back Into the blood. Water, glucose, amino acids, 
bicarbonate, and various ions are reabsorbed during this process. Secretion is where molecules are once 
again transported from the blood into the ultrafiltrate. Finally, excretion is where the ultrafiltrate travels 
through the collecting duct, and to the ureters where it becomes urine and is stored in the bladder until it is 
excreted out of the body. 

RATIONALE: 

Correct Answer: 


(Option #2): This is the most common order of processes in the kidneys. 
Incorrect Answers: 
(Option #1): Secretion occurs before excretion in the kidneys. 


(Option #3): Filtration occurs first in the kidneys. 
(Option #4): Filtration occurs first in the kidneys. 


TAKEAWAY/KEY POINTS: 

The drug clearance rate is the pharmacokinetic measurement of the volume of plasma from which a 
substance is removed per unit time. The two primary clearance methods are renal clearance and hepatic 
clearance. Factors affecting renal clearance include drug solubility, renal disease, filtration rate, unbound drug 


concentration, carrier saturate, and blood flow. Renal clearance commonly follows the following process: 
filtration, reabsorption, secretion, and excretion. 


REFERENCE: 


[1] Silverthorn DU. Chapter 21 The Digestive System. In: Silverthorn DU. Human Physiology: An Integrated 
Approach. 6th Edition. Upper Saddle River, NJ: Pearson Education Inc. 


The correct answer is: Filtration, reabsorption, secretion, excretion 
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